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© Pump for transferring liquids, in particular beer or carbonated beverages. 



© The present invention relates to a pump for 
transferring liquids, in particular for beer or car- 
bonated beverages, characterized in that it is con- 
stituted by two mutually opposite and integral pis- 
tons sliding inside two cylinders which generate, with 
their reciprocating motion, four variable-volume 
chambers inside two of which the fluid, through 
suitable valves, is alternatively intaken and delivered 
by a gas whose pressure is modulated by a suitable 
pressure regulator, in wnich tt is the pressure of the 
same delivered liquid to counteract the calibration 
force, with said gas alternatively going to act, by 
means of suitable control means, inside the chamber 
behind the delivery chamber, so that the delivery 
pressure of the same liquid remains constant and 
predetermined, wherein said delivery pressure is ob- 
f— tamed as the sum of the thrust of the liquid intaken 
^from the opposite cnamber. plus me modulated gas 
^pressure, which acts on the rear face of the delivery 
piston. 

CM 

in 

CO 

o 

LLt 




Xerox Cooy Centre 



1 



EP 0 315 264 A1 



2 



PUMP FOR TRANSFERRING LIQUIDS. IN PARTICULAR BEER OR CARBONATED BEVERAGES 



The facilities for tapping beer or other bev- 
erages are well-known apparatuses, which are con- 
stituted by a drum for the transport of the bev- 
erage, equipped with connection valves, a fitting 
which is connected to said valves and makes it 
possible the driving gas. usually CO: or nitrogen, 
to enter the drum, and the exiting of the beverage, 
which is delivered to the pouring-out stopcock, 
after being possibly refrigerated. 

The thrust applied to the gas usually performs 
the double task of maintaining at the correct value 
the saturation pressure of the gas in the beverage 
(with such a pressure being variable with varying 
temperature of the same beverage), and of driving 
the same liquid, over even very long distances: in 
fact, the present trend is of storing the beverage- 
containing drums inside the cellar, wherein larger 
rooms are available, and the temperature is more 
suitable for the preservation of the same beverage, 
whilst the delivery takes place at the upper floor, or 
sometimes at the highest storeys of the building. 
Therefore, whilst at lower temperatures the liquid 
should have a low saturation pressure, such pres- 
sures should be increased in order to overcome 
the pressure drops due to the difference in height, 
to the distance and to the cooling coils. The con- 
sequence thereof is an over-carbonation of beer, 
with the consequent formation of foam at the deliv- 
ery time, ana with the pouring out becoming im- 
possible. 

All the systems proposed to date, with the 
insertion of pumps and of control systems have led 
to complex results, with high consumptions of elec- 
trical power, difficulties of management, nor did 
they comoietely solve the problem of the con- 
stance tn the thrust applied to the same liquid. 

The present invention solves the above ex- 
posed problem m a simple and very efficacious 
way. 

Figure 1 shows the general dtagram of the 
facility: by the reference numeral t. the drum is 
indicated, with the relevant systems 2 of valves and 
fitting, which make it possible the gas which is 
supplied by the reducer 3 mounted on the ga 
cylinder 4. to enter the system and beer to exit, 
wherein said beer is conveyed to the pump 5. 
which is the subject-matter of the instant invention: 
from this pump 5. beer goes to the refrigerator 6. 
and subseauently to the pouring out stoocock 7. 

To the pump 5. a pressure line 8 furthermore 
comes, which arrives from the secona oocy of the 
reaucer 3. 

Clearly, whilst the thrust generated by CO; 
msioe the drum will be regulated m sucn a way as 



to achieve the ideal value for the optimization of 
the product, wherein said regulation can either be 
carried out by means of a manual adjustment, or 
can take place by means of suitable automatic 

s systems, the gas pressure at the pump, through 
the line 8 will have, on the contrary, such a value 
as to secure the operation of the pump 5. 

In Figure 2. an example of a possible solution 
for the pump, which is the subject-matter of the 

w present invention, is schematically shown; by the 
reference numeral 9, the central body is indicated, 
wherein the inlet duct 10 for beer is provided: said 
beer inlet duct 10 branches into two conduits, in 
order to lead, through the non-return valves 1 1 and 

is 12. acting on the gaskets 13 and 14, to the two 
pumping chambers 15 and 16; from said cham- 
bers, the delivery conduits 17 and 18 branch off. 
with the ball valve 19 acting on the gaskets 20 and 
21: said conduits 17 and 18 merge to form the 

20 delivery duct 22. 

Inside the pump body, the rod 23 slides with 
its gasket 24; said rod 23 bears the two integral 
pistons 25 and 26 with the relevant gaskets 27 and 
28; said pistons slide inside the cylinders 29 and 

25 30 centered- with the body by the keying with the 
gaskets 31 and 32. and fastened by means of 
screws, not shown in the figure. 

inside said cylinder, the chambers 33 and 34 
are therefore formed, which are opposite to the 

30 chamoers 15 and 16: on the bottom of the said 
chambers 33 and 34, two sensor elements 35 and 
36 are installed with tight sealing, which control 
three-ways pneumatic valves 37 and 38. Cieaily. 
said valves can be provided inside the cover, and 

35 be connected, by means of suitable conou'ts pro- 
vided msice said cover, tc the pipe leading to •he- 
working gas source: or. without limiting in any way 
the invention, they can be installed outside the 
same cover. 

jo In the hereto attached figure, said valves are 

indicated with their pneumatic symboiogy. as well 
as tnaicated is the five-ways, bistable, pneumatic- 
drive valve 39 controlled by said sensors. This 
latter valve 39 distributes the control pressure moc- 

J5 ulated by the regulator 40 to both chambers 39 and 
40. 

inside the regulator 40. the drive pressure "p" 
arrives from the line 8 of Figure 1 . through the inlet 
4i. tc the cnamber 42. wnerem the shutter 43 ts 
so housec. with the gasket 44 to snut tne passage 45 
tc the cutout line 46 leactng the gas to the five- 
ways valve 39: said snurter. counteracted by its 
soring, is movec to open tne passage 45 for the 
gas by the roc 47: the tight sealing of the rod 47 is 
ensured by the gasket 48: inside the body 40. the 
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chamber 49 is provided, into which the beer 
comes, which is going to leave the pump through 
the duct 51: the chamber 49 is tightly sealed by 
the membrane 52 fastened by the cover 53. with 
said membrane 52 bearing the integral thrust and 5 
support element 54; on said membrane, on the 
opposite side relatively to the chamber 49. the 
spring 55 acts, the load of which which is adjusted 
by means of the screw 56. 

In case the adjustment screw 56 is totally re- jo 
leased, and therefore the spring does not apply 
any loads, no pressure will exist inside the cham- 
bers 33 and 34: the beer coming from the drum 
will enter both chambers 15 and 16 and will then 
exit them, and continue to run under its pushing 75 
pressure towards the pouring out stopcock; said 
condition will last until the load applied by the 
spring 55 will be lower than, or equal to. the force 
generated by the pressure of beer multiplied by 
the surface area of the membrane; when said load 20 
will exceed this force, the thrust element 54, by 
acting on the piston 47. will open the passage 46 
for the gas which, through the five-ways valve 39. 
will reach the chamber 33; at that time, the pres- 
sure inside the chamber 15 will increase, the valve 25 
11 will consequently close, and the ball 19 will shut 
the passage 21 by going to rest against the gasket 
21: the beer will enter, under the pressure by which 
it is delivered, the chamber 16. acting on the piston 
26; therefore, the beer inside the chamber 15. 30 
beyond the efficiencies of the system, will be sub- 
mitted to a thrust equal to the sum of the pressure 
of beer entering tne chamber 16. plus the thrust 
Generated by the gas inside the chamber 33; there- 
fore, insiae the outlet line, the pressure of the beer 35 
will increase, until inside the chamoer of the re- 
ducer 49 the new pressure of equilibrium with the 
calibration of the spring will be established: and 
therefore, the gas passage 46 will be choked: the 
larger of lower demand for beer will respectively -10 
increase, or decrease, the above indicated phe- 
nomenon. 

The closure of the delivery stopcock will cause 
a caondition to occur, in which beer, by now sta- 
tionary, will apply a static pressure, with the pump js 
operation being automatically discontinued: when 
the piston, in its leftwarcs stroke, viewing at the 
diagram as shown m the hereto attached figure, will 
come to act on the sensor 36. thus opening the 
pressure passage through the valve 38 to the line so 
57. in order to drive the shuttle of the valve 39 to 
reach its other position, the chamber 33 will be 
turned into its discharge condition, ana the modu- 
lated pressure wilt be delivered to the chamber 34; 
the chamber 16. by now full of beer, will become 55 
the delivery chamber, ano the chamber 1 5 will start 
acting as the intake chamber; the inlet ana outlet 
valves will invert their position, and the cycle will 



be started again. 

It is clear from the above disclosure that, be- 
yond the losses caused by the efficiency of the 
system, the pressure of the beer is the sum of the 
thrust pressure plus the pressure modulated with a 
gas consumption, which becomes practically equiv- 
alent to the pressure which one would have, if the 
pressure necessary for the delivery would be ap- 
plied to the drum. 

With a predetermined calibration of the value of 
the force of the spring 55. it is clear as well that for 
pressure changes inside the drum due to the ad- 
justment in thrust carried out in order to preserve 
the ideal conditions of saturation, a gearing will 
automatically take place, with the thrust generated 
by the modulated pressure being varied; and. then, 
in case the pressure inside the drum is higher than 
the beer pressure calibrated by acting on the 
spring, a modulated thrust will not be present, and 
the pump will remain stationary. Such consider- 
ations bring into evidence the great advantages of 
the present invention, in that the pump is com- 
pletely automatic, with an only pneumatic drive, 
therefore with the exclusion of any electrical, drives 
or electronic control means, always delicate in such 
humid environments as the cellars are. with a gas 
consumption practically equal to the consumption 
experienced in the devices of the prior art, but with 
the great advantage that beer is maintained under 
ideal conditions. 

Details for system improvement are then the 
introduction of the possibility of dismantling the 
cylinder and the regulator cover, without any spe- 
cial tools, in order to make it possible a careful 
cleaning of all passages for beer to be carried out; 
and the possibility of manufacturing the whofe sys- 
tem as one single block, with the direct provision of 
the pneumatic valves, which can be of the slide- 
valve type, or of the slider-on-ceramic type, 
wherem no need for lubricating moving members 
exists. 

The disclosure has been made for a pump in 
which the liquid is contained inside the chambers 
towards the central body, and the gas is contained 
mside the external chambers, but reversing said 
roles aoes not limit the general scope of the inven- 
tion m any way. 

Furthermore, the hereinabove disclosure m de- 
tail has been always referred to beer. but. as above 
said, the pump can be applied to transfer facilities 
for delivering any types of liquics, and. in particu- 
lar, of caroonated beverages. 
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Claims 

1 . Pump for transferring liquids, in particular for 
beer or carbonated beverages, characterized in that 
it is constituted by two mutually opposite and in- 
tegral pistons sliding inside two cylinders which 
generate, with their reciprocating motion, four 
variable-volume chambers inside two of which the 
fluid, through suitable valces. is alternatively in- 
taken and delivered by a gas wnose pressure is 
modulated by a suitable pressure regulator, in 
which it is the pressure of the same delivered 
liquid to counteract the calibration force, with said 
gas alternatively going to act. by means of suitable 
control means, inside the chamber behind the de- 
livery chamber, so that the delivery pressure of the 
same liquid remains constant and predetermined, 
wherein said delivery pressure is obtained as the 
sum of the thrust exerted by the liquid intaken from 
the opposite chamber, plus the modulated gas 
pressure, which acts on the rear face of the deliv- 
ery piston. 

2. Pump acording to claim 1, characterized in 
that the pressure regulator is provided with a 
chamber inside which the delivery fluid flows, with 
said chamber being closed by a membrane coun- 
teracted by such a spring, or such a predetermined 
pressure, that, when this force is higher than the 
thrust of the fluid, the element which applies the 
thrust to the membrane acts, through suitable ele- 
ments, to open the passage for the gas. modulating 
it. so that the pressure of this latter comes, through 
suitable valves, to add up to the thrust of the beer, 
acting on the opposite face of the delivery pres- 
sure. 

3. Pump according to claim 2. characterized in 
that mutually opposite pistons generate on the in- 
ner side, intake-delivery chambers for the liquid: 
and. on the .outer side, additional gas ihrust cnam- 
bers: anc in the central body, the intake delivery 
valves are provided, which valves merge into one 
single intake conduit and into one smgie delivery 
conduit. 

4. Pump according to claim 2. characterized in 
that the double piston, while performing us recioro- 
cating movement, in correspondence of the dead 
centres acts on valves which control the distribution 
valve for the reversal of the same thrust. 

5. Pump according to claim 4. characterized m 
that the sensor valves are three-ways pneumatic 
valves which control a bistable, five-ways distnbu* 
tion valve. 

6. Pumo according to claim 5. characterized m 
' that all sate valves are provided or applied on one 

smgie oevice m which all the pneumatic conouits 
are provided, so tnat to the pump onty one gas 



delivery pipe and one gas discharge pipe, and the 
beer inlet pipe and beer delivery pipe are con- 
nected. 

7. Pump for transferring liquids, in particular for 
s beer or carbonates beverages, totally or partially as 
hereinabove disclosed and illustrated in the hereto 
attached drawings, for the hereinabove specified 
purposes. 
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